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IMPROVED BLIND RTVET 

Hie present invention relates to an impxoved blmd rivet, more pardcuiarly to a 
peel-type bBid rivet which is partlciaarJy suitable for iitichoring in rdaiively soft 
5 materials such as wood or plastics. 

Conventional blind riveting tecfamqnes which are normally used to secure 
togeAer tv/o or more worlqjieces, uthise a tlkd rivet havi^ 

enlarged head at the optative ertfl thereof such that the shank can pass through a 
1 0 prefbmed hole in extendmg between two woi3cpieces» whertby a mandrel disposed 
. witbin the tubnlar rivet body having ^ oolarged head is fhen nsed to compress the 
rivet body on the blind ride (ic. behmd the workpieces to be set) to create a bulge 
which wiU compress tlie woriqpieces against the enlarged head. 

15 However, where the blind side wodqdece material is both of substantial ; 

' thickness and is telatively soft, modified peel-^e blind rivets have bem employed 
which operate in a significantly dijaferent maxmer whereby the end of the rivet body, 
lOTiote fiom the head (the blind Side), is caused to split and form into a series of /. 
radially extending legs which compress and eagage wifli the soft material iato which •• 
. . 20 the peel-type blind rivet has been displaced, whereby these legs are restrained remote 
from the head-end of the rivet, once set by proVidrng appropriate means to airest 
continued splitting or deformation of such legs. Existing peel-type blind riyet& are . 
divided into two distinct groups, the fixst of which has its body provided with a 

. weakcaied region which will either be cut to form the required legs by cutting edges 

25 . ' fanned on Ihe mandrel head or have preformed, weakened regions (such as channels) 
within the rivet body along which the body will mpture when the mandrel head is 
drswn into the rivet body. These tj^ae of rivets ncmiially employ a dual thickness rivet 
body whereby the weakened regions fine of a reduced thickness as compared to the 
main rivet body suoh that continued splitting of the rivet is wrested when the mandrel 

30 head engages with the thickefied portion of the rivet body. Blind rivets of this type 
are discussed in EP344,005 and EP328^ 14. 

HRBa09A(UJC) 
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:' . • An alternative, preferred, form of peel-typ© blind rivet employs fti© use of 
prefonned slots fcamed in the j&ee end of the rivet body, which slots define the legs to 
■ . be displaced during the setting operation^ One example of a peel-type blind rivet of 
. this type is disclosed in the applicants earlier British Patent No. GB 2332722. 
5 " 

' However, one of the disadvantages of peel-type blind rivets employing 
pre&nned slots is the complex manU&cturing process reqtiired to &im the alots in the 
. shatifc ofthe rivet body requiring a specialised punch, wuaUycom^ 

main body for receipt within the hollow rivet body and having four cutting anas 
10 extending radially outwards of this main body portion for cutting through the rivet 
shank to form the slots having substantially parallel sides. Since the width of the slots 
is retetively narrow, fhe ooiresponding cutting blades fiom the punch must also be 
relatively narrow and ^ sulgect to rapid wear fto^ 

these cutting blades: As sueh, cravOTtiOTal rivets hav^ slots are 

IS. relatively expensive due to the associated costs of both xnaao&cturing the complex 
punches and their Hgh wear and &iluieFate« ... 

Therefore an object of 0ie present inventibn is to alleviate the a&remen£ion.ed . 
problems and to provide an inq>roved peel-type blind rive^ and a punch for forming 
20'. "slots in such rivets. 

According to the preset hiventioa there is provided a peel-type blind rivet 
assembly for setting in relatively soft material^ this rivet assembly comprisipg: 

15 an elongate tubular body having a diank disposed dsout a shank axis and a 

preformed bead act a first end th^neof and an expandable ptfdon at the opposed end of 
ffae shank which is remote fiom the head, and which apandable portion, is fexmed 1^ 
a pluxality of 6lots» which slots tenninate remote fh:>m this 

the rivet assembly fbrther comprising a mandrel havmg a stem extoadiug 

30 tbrou^ and co-axial with the tubular body, this mandrel further having a head having 
a maximum external diameter greater than the internal diameter of the body; 

BRB809A CUK) 
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wherein, at least one of said plurality of alois incteasea in width efi it extends 
ftomanout^surfecetoaaiimersiirfaceoftiiB BhHnk: IntiHsma»nBr,1heslotitsdf ii 

seea to tqier as it ificreases la radius. 

Preferably, the side walla of the at least erne slot wiU be linear or alternatively 
fhey could be slighlly outved, usually so as to be convex. 



•p.. 09/^. 



s 



15' 



UsuaUy, each of the ptoality of slots will be equally spaced about the 
ciremnference of Hie tubular body so that the jmgHJar displacement between adjacent 
10 dots about the ishank axis is constant. 

m a preferred cmbodimeiit. the plurality of slots will comprise three slots 
disposed at substantially 120° about the shank axis. 

Usually, the axial inner end of at least one of ttie plurality of slots will be 
radially inclined so that the at least one slot is longer where it is adjacent to and 
intersects the hmer suifece of the shank, as opposed ia a shorter length where fee skit 
engages and is adjacent to the outer sntfeoe of the diank. 

Fnrdiennq*e, this rivet assembly may have a ahoulder formed on the naandrd 
head extendini between Ihe mandrel stem and an outer suifeca of the mandrel head, 
which shoulder extends BubsfanfiallypBrpendicuJar to the Ad<£tionaUy, 
the opposed, end of the shank may also comprise a substantially fiat surfece. again 
substantially perpendicular to shank axis, fcr compUmmtary flush fittibg wifli this 
25 shouldOr. . . 

It ia preftrred that the waU teness of the body is constant ^^^^ 
length and it is also usual that the eKtemal diameter of the di^ 

length. 



20 



30 



PrefBrably, the mandrel stem will have a lednoed diameter section adjacent to its 
shoulder BO as to fonn areoess widiin the mandrel stem so that material displaced 
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: ' ftom Ac rivet iKidy during the setting operaJionina^ 

. ItisdsoprefeaedthatthamaxmHm 
5 the diameter of the rivet shapk so that flie prefiMmed hole into which the rivet is to 
. insertesdmeed only be Sttfficiant diameterto recdve 

According to a farther aspect of the present ikvention there is also provided a 
pimch for manufactvtfiagfhfi tubular body of a pesd-^ 

10 an array otispoKd stota fimned m an opposed end of ihe shsmk, whereby the punch 
wiU comprise an elongate solid body baving a polygonal cross section wherein at least 
one convergence zone formed on an aid fece of the pnnoh by the tiering 
convergence oftwo adjacent ade walls &rni5 a dot cmtfingelemen^^ inthismannffl. 
these cutdng Elements will overlie the end fece of the tnbular rivet so as to finm slots 

IS in lie wall of the nibular body which increase in width between an outer surface and 

Ml mn ar snrfaee Ifaereofc 

■ Usually the convergeacc zone of each pair of adjacent side walls will form a 
cutting dement on flus end ace, each of wM<*wiUAict and forin a^ 

20 in the rivet body. 

fii one embodimBnt, the adjacent sdde walls of the pixnoh may be curved to 
provids a substantially curved cutting element Where such walls are curved they aie 
usuaUy cone&ve. 

25 

Preferably, the or each of die cutting elements formed on the end face of the 
punch will be radially rodined relative to a longitudinaJ axis of the punch, in this 
n^nnrw^r being able to fonn inclined inner ends of the slot in the rivet body. 

30 The punch will* pr«ferabfy, finlfaet comprise a oyiindrical projection extending 

jftom the aad fece wteiA is coaxM with a IcxBgitudinal axis of the pin^ 
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projecticm is fbr receipt within a.ceaJral bore of the tubular body of the rivrt to aUga 
&e punch wa3dal vrath that livet dimng the dot ftnning pr^^ 

It is prefeixed that the polygonal cross section of fte punch will cranpris© or 
5 define a regular polygonal wherein each side of the polygonal is substantially 
identical and unifonn, preferably having equal angles between each adjacent side fece 
of such, polygonal.- 

Freferably, the punch will have a substantially triangular csross section formmg 
10 three slots within an ^propriateiivet body. 

Hiere will now be described, by way of example otUy, a preferred embodimeait 
of flie present invention with teference to the accompanying ilhistrative drawaigs in 
' . whioh: ' •'■ 

15' ■ '■ • 

Kgure 1 shows a partial cross BKrtional view of a peel-type blind rivet ac« 

to the prior arc end 

Hgoie la is an cad view jrftiie rivet body of Figure 1; and 

. Hguie 2 is a paitija wosa section of the rivet of Figure 1 shown in a set position; 

20 and.:- • 

/ ..Figure 3 shows a partial 

present invention; and 

Hgure 4 is a plan view from one end of the body of flic blind rivet of Pignre 3; 

and ^ ■ 

25 Figure 5 shows flie peel-type blind rivet ofFigure3 inasBt confignrBiion; and 

Figure 6 is a plan view of the shank of a peel-type Wind rivet ac co rdin g to a 
second embodiment of the piesent invention; and 

Figure 7a shows a plan view ftom one end of a punch tool used to form the body 
of the blind rivet of FigDie 3; and 
30 Rgino 7b ia a side view of the punch tool of Figure 7a w*etn viewed alang ^ 

mnrowXjand 

. B|t«l${iaA.(UK) 
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Figure 7c is a side view of .an alternative enibpdim^fflt of the punch tool of 

Figure 7a. ' . ' ' 

A peel-type bfind nvet assembly (IQ), according to ibs prior art. i$ seen in 
5 Figure 1. TWs blind rivet asaiibly (10) COTrpriaes a tMf>r body (2) containing a 
mandrel (4), and haying a head (S) formed by a flattened flai«e iK^^^ 
ciicumfei^tial shoulder (9) for eagagemait wifli a fiist woikpiecc. Four equally 
spaced elongate slots (12) are provided in the end (14) of flie shank (6) remote fem 
tiiB head (8) and provide an expandable portioii (16) of <he ahank, dividing ftia 
10 expandable end portion into four distinct legs (17) feerebetwean. Tbe base (18) of 
each slot Oongitcdinally reniote from an end (34) of the ^) la axially inoKiied 
relative to an 3xis of tbe shank such that the length of the slot is longer where it is 
adjacent to the inner surfece of the body (adjaceat to the bore (20)) and ia of a shorter 
longitndinai length where it is adjacent to the outer surface of the body- 

The mandrel (4) is of conventional design compriang a bead (26) having an 
- undoHead portion (28) which increases progressively in diameter ftom the mandrel 
stem (119) towards the maximum diameter of the mMidxel head (26). In this , 
embodiment the uiideriiead ah^e (28) provides a radially inclined shoulder portioti. 
20 > AiSacent to the shoylder portion (28) the mandrel stem has a narrowed portion (34) ; 
fonning ah effective recess (35) adjacent to the nMndralW 

Ilje tnandrd stem is Anther provided with abrealmeok (36), as is conveoti^ 
to blind rivets, and efiectively comprises a nammed neck poiti<m designed to 
25 when a predetermined load issued across this weakened region. 

Figure 2 shows die rivet assembly aO) in a set configuration when used in a 
particular plication in a soft material. Her^ the prior art peel-type blind rivet 
assembly (10) is used to restrain a first, relatively thin, woikpiecc (50) (usually of 
30 metal) cmto a relatively thick, ccmaiderably softer worfcpiece (52) wMc^ 

be wood or plastics material. Tte fir^ wariqneoe (50) is placed adjacent to the 
sect«idwcalq»ieoeC52)andahole(54)foraiedtherebetween.nsuanybyadrilL The 

BRSBOSACCnC} 
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rivet assembly (10) is then ifiserted into the hole (54) so that the shoulder (9) of the 
livet head (8) eaiBages with flae outer sur&oe of the iK^rlspiecd (50), The rivet is flien 
set in a conventional manner of setting a blind rivet (ie- by palling the niandrel (4) 
downwardly as viewed in Figuie 1) whilst restraining displacement of the maDdrel 
5 head (8) usmg a oanventioiial rivet Betti»g tool. As the rivet is set, the curved 
shoidder porfion (28) beneath the mandrel head (26) engages with the weakened tail 
region (16) of tte rivet body (2) so that the separate legs {17) of the weakened legion 
( 1 6) are displaced outwardly from the rivet body (2) and so as to cut through and into 
the second woricpiece (52) effectively conarpressing the soft material (70) whicb has 
10 been displaced by such cutdng actioiL 

This prior art embodiment further includes a circranfeieatial groove (22) which 
has been preformed in the rivet body iso as to be adjacent to bases (18) of the slots 
(12), whereby the le^ (17) of the deformed rivet body tend to bcind about such groove* 
IS (22). Furthennore, the le^ (17) themselves are further bent or curved by the radial 
forces applied by the radial shoulder (28) as it engages the legs during the bending or 
defomiing operation. 

• * ' ■ . " 

As the head (26) of the mandrel (4) is displaced towards the he^d (8) of the rivet 
20 body (2), the settmg load increases due to the increased resistance as the head; 
sqprpioachea flie.groove (22) and the inbreased setting load serves to help collapse the 
groove (22) causing rivet body material adjacent to the groove (22) to be di$placed 
inwardly into the recess (35) about the mandrel stem, thus looking the mandrel head 
(26) in mgagemenl with the set rivet body. The setting load continues to incieise 
25 unta the rivet fiils at the breakneck (36) in a conventional manner. In flii? 
embodiment the mandiel bead is thus reamed within the s 

Whilst the prior an device perfozms adequately, it has been determined that the 
ouxved natoie of the defixtmed legs (17) in the set configuratidn (arismg from bending 
30 thereof caused by the interactian with the curved shoulder ^8) of the mandrel head 
(26)) results fix)m andclastio flow of material cm the inner surface of such legs as tfa^ 
axe stretched into the ciuved configuration shows in Figure 2. This results in the leg 
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IK»TUonBi«bttungdightlytt^ 
. dfifbnned legs are thitmer and weato 

In addition, fliis prior art (tevioe compiises an additLonal maimfectaring step in 
5 forming the Weotadon (22) wWoh is able to 
ca:ase the rivet body nmteriai C72) to flow iirto a^ 
mandrel head in li»e set rivet 

It wiU dso be imderstood ihat. as the top of iwet b^^ 
10 setting, the iimersiix&ceof&e tegs tmd to im^sase in iengliL Material ftom tlw rivet 
body to acoommodflte this sttetcbing wiU be iHovided fiom the section of the leg at 
thatpointinamov^entknownasanticlasticinovemmt This. in o«ler to assisl the 
movement of this material mthout creating lindne stceaa, Ihe base (18) of fte slots 
(12) are inclined as diown in Figui«' 1 • 

• The preferred embodiment of the present invention is now rf»wn in Figure 3 
. and is effectively a rnodified version of . the prior art peel-type blind rivet (10) as 
shown in Figure 1 and like parte of thfe rivet assembly of thfi present iriventidn ^^^^ 
. now be identified by the same reference nuiiibers to those used in Figure 1 but will 
20 indudelhe prefix (1) or (10) for distinction. 

: . , ^gure3&Owaamodifiedpeel-t3^blkdrivetassemMy(UO)ofsubstantisdly 
flinuli^ configaratian to Ibe rivet assembly (10) wd again comprises a tubular body 
(102) with a sinrilar mandrel (104). The rivet body head (108). mandrel breaWc 
25 (136) and mandn?! shank (106) are substantially identical to those shovm in Figure 1 . 
Again the mandrel comprises a mandrel head (126) and the mandrel stem has a recess 
portion (134) a4iacent to this mandrel beadto fiwm areoess (135) again similar to that 
discussed -with refensnce to legate 1. 

30 TTie sigdfioant difference of the Wind rivet assembly (110) resides in the 

abonlder portiott (128) extending between the mstadiel stem (119) and die maximum 
outer diameter (131)of the mandrel head (126). As seen in Figure 3, tWa ahoaldar 

BRBSOaA.CUlQ 
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portion (128) is substantially papendioular to the rivet axis pOO) snd joesents a 
. OTbstantiaaiy flat face for flush eneagfttnent vritfa a snbstantiaJly flat aid sorface (1 14) 
of the rivet body (102). Fonnaiion nrf" fiioch a mandrel is considerably sinq)lifi6d to 
that of the mandrel (4) as seen in Figme U 

• ' 5 

The second notable modification to tiie rivet assembly (110) is that fte shank 
(106) is of constant diameter along its entire axid lenglli and of constant iMc^^ 
particular. fhei« is no groove portion as seen in the rivet assembly (10)), fbatehy 
negating the additional manufeoturing Step involved in the creation of such a groove. 

10 ■ 

In additioji, io. the pr^rred embodiment of fiie rivet assembly of the present 
invention (110) shovra in Figures 3 and Figures 4, the rivet body (102) has three 
longitodinally extending grooves (1 12) extending inwardly from the end (114) of the 
rivet body remote fiom the head (108) (as opposed to four in Figure 1) and, as ; 

15 particularly seen in Figure 4/fcese gfooves (112) increase in width from an outer ; 
surfece (127) of the shank (106) towards an inner surface (129) of die rivet body .. . 
(102) (which sur&ce (129) defining the rivet hare (120)). Also, as seen in Figure 3, ; 
the assembly (110) has bases (llS),of the slots (ll2) which are again inclined 
inwanily from the outer swfece (127) of the body (102) towards the inner suifece 

20 (129) of such body, ih this inaoner, the slots (112) are longear adjacent to the inner 
surfece (129) of the rivet body (102) than when adjacent to the outer surface (127) of 
the Wy (102). However, this is an optioiial feature and tihese 
be flat (or substantially pecpendiculaT to the rivet axis <200>). 

25 The dots (112) piovide a sigdfieant advantage over the prior art slots (12) of 

I^gare 1 m providfing for an inqproved manufhctnring process. In particular and wilh 
reference to Figure 7a and 7b, a more robust me*al eKtrusion punch (280) can be used 
in die fisnnation of these slots (112) and, hence, the rivet body (102). Firstiy, 
lefkring back to the rivet assembly (10) shown hi Figure la, it will be qipreeiated 

30 that the metal extnidon punch requited to fimn the grooves (12) will coniprisa a 
cylindrical support body (to be reoehwl witUn ifli© bore (20) of the tubular rivet body 
CZyy with fbnr pefp«tdicuiar narrow cutting blades extending from this cylindrioal 

BB8809AtUK) 
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tobe'lEQr eogagmg &e rivet body (10^ to effectively cut the elongate Blots (12) 9lonig 
such body <2) as the punch is passcxi flirottgh tha bore (20). Both the foimatioii of 
sufih a ejctrasion. pimch is lelativdy oompIeK doe to the, relatively fliin pxojectioiis 
extending therefirom, and tiiese idatively fliin projections are subject to Bomparatively 
S. high Bb^sses and ai6 subject to sijgDificant wear and da 



. However, refening back to Figure 7a, die eartnisioii, pundi (280) doveli^ed fijr 
the cunrcaat invention is considerably siinplified and comprises a fri ang n la r extrusion 
punch which, m the embodiment shown in Figpre 7a, has an asdally extending 

10 location cylinder (281) extending fiom an end fece lheiBo£ The location cyKnder 
(281) is of corresponding size to the bora (120) of the rivet body (102) of Figure 3 and 
serves to locate the punch (280) oentraUy of the rivet body. As such, a substantially 
flat end face (282) of the elcmgate punch (280) comprises ttiree cutting elemesnts (285) 
each formed as a convergraice zone on this end fece fonned by the tawing. 

15 convergence of two adjacent side walla of the punch. This convergence zone (282) 
(shown, as a shaded legian in Figure 7a) n3fl.y be considered as the sur&ce of A? end 
fece (282) formed between adjacent side walls of the punch (280) which, when 
aligned with the rivet body (102) are aligned with the shank walls so as to aigage the 
end fiice (1 14). As shown in Figure 7a this region is defined as the face area between 

20 the projection (281) and the dotted lines indicating the o\iter diametw of the shank 
(lOd). As audi, it will be appreciated harp that whilst for ease of manufecturing the 
punch (280) is shown to have a triangular cedsb section, the apex of this cross section 
fi>nned by the exact intersection of the side walls could be omitted since such apex 
does not aetwdly engage with the rivet bwiy during the punch operatioiL However, 

25 Tomoval of such ends would involve an additional manufacturing 6tq> and ia 
unneeessary. What is clear; is ftat the cutting elements (285) ana not necessarily 
fbimed jnthe end feee at fl» exact aprac rfflie converging side feces but maybe set 
dightily back fiom such apex. However, it is fiheconvBrgenoe zone oftha side feces 
vidrit^ fbixns the apinropriate cntting element. 

30 

In addition, it will be qapteoiated that in ^ embodhnent shown in Hgore 7a 
and 7b tfie punch (280) is porovided with a substantially fiat end fece (282) extending 
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perpendicidar to an axis (B) of such a pundj, wMch will foim 
(18) of the slots (1 12) during (lie slot fonniug operation. Alternatively, the cutting 
elemente (285) could be inclined tetativB to the axis (B) of tbe punch (280) as shown 
in the alternative embodiment as shown in Figure 7c, BO as to fiam the 
3 (iiS) of the Slots (112) of the embodiment of Figure 3. It will be further appreciated 
the projection (281) could, if reiiuifed, be omitted and alternative alignmcat means 
between the punch (280) and rivet body (102) employed. 

to operation* the rivet body (102) is fcimed in a conventional jnanner foUowing 
10 which the extrusion punch (280) is engaged with the free end (1 14) thereof so as to 
fbnn the slots (11 2) as shown in Figure 4. This improved punch (280) is more readily 
inanufeotuied as a simple polj^onal shape providing for greater strength since its 
Outting elsmwxs are considerably larger and mcsre robust than those utilised ui the 
prior art. Since this pundi is niore robust and easier to maimfeoture,- it results in a 
• IS leduotion in production, cojrta of audi tools and is less laonet^ 

Refbning now to Figure 5, showmg the rivet assembly (110) fai its set 
OQnfigurati.on, the manner of setting the rivBt (110) is substa^ 
; '• rivet assembly (10), whiareby again the mandrel (104) is engaged by a rivet setting 

20 tool and diq>laced relative to die rivet body (106) omw the rivet aassemto 

been inserted in a preftemcd hole (154). However, ft© specific perfbraiance of the 
improved rivet as6ecad>ly (llO) wiU now be described. 

As a setting load IB appUed (m a direction illustrated by sixow 0^ i^ 
25 compressive load is exerted by the flat dioulder (128) ofthfl mandrel head (126) onto 

the oonssponding flat ««id (114) of the rivet body, causing tiw legs (117) (defined 
between the anay of slots (112)) to resiHeirtly deform and to be splayed radially 
outwaid of the tody (102) until the shoulder (12S) engages with the imier sui^e 
(127) of these splayed legs (1 17), In tMs msauaae, there is now a linear diffplacemait 
30 fbroe created by linear eng^tement of the linear (non-ourvedQ ^fhonlder (128) wifti this 
inner sui&ee (127) so dMt fibie legs are displaced in a cantilever manner about Iheu: 
eng^ementpoirtion (157) with the main part ofthediank (106). Hckj^ die legs (117) 
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axe zaiot tbetnselv^ bent dining this sdling operation but are mdzitamed in. ibeir 
origmal strai^ cQDfiga^ and thus do net undergo any stretohing or anticlastic 
^AfnrmattAn- In Mb Way the set legs shown in Figure 5 are consideF&bly 9frQ7iger than 
Chose shown for the prior art embodiment shown in Figure 2> whilst the legs (117) 

5 thMMelves are still splayed so as to cut through Ihe softer woiiqpiece (nonnally wood) 
(52) in a similar manner to that shown in Figure 2 to compress the material between 
these legs and the outer woricpiece (1 50). These non-defdnned legs (1 17) r^aln then: 
original thickness following setting and not being curved, so as to be stronger than 
those of the prior art and. as seen m Figure 5, which could be prone to defiumation if 

10 a pull out &rc6 is applied to the set rivet 

As the mandrel head (126) is again displaced further uito the rivet body (106) 
tx>wards the head (ICS), the setting load increases duj? to the increased resistance 
inouixed by the mandrel head (126) towards the end (118) of the slots (112), due to 

15 the main shank (106) of the body (102) being resistant to radial defomiation ance it 
does not have slots (112) extending therethrough. As this setting load increases, the 
substantially flat shoulder (128) of the mandrel head (126) is no longer able to apply a 
radial diaplaoement force to the legs (1 1 7) and thus effects a compressive foioe on the 
rivet body (in direction F> causing flow of the rivet body tuaterial into the recess 

20 portion (135) formed about the neorowed section (136) of *e ni^andrd stem to again 
effect engagement between flie mandrel bead and the rivet body in the set posi.tion. 
Increased loading ibice on the mandrel will then result in the mandrel filing at the 
bteakneclc (136) in a conveaxtional manner. This modified assembly (1 10) provides 
additional stcongth in conqyarison to the prior art resulting ftom the cantilevered 

25 displacement of the performed legs (117) during the setting operation* thereby 
TnwgTitsriTifag the thickn^ of the leg secticms to be the same as the thickness of the 
main rivet body wall following the setting operation, providing greater sectional 
strengths 

30 Whilst this ptoEarred embodunent shown in Figures 3 to 5 has utilised the 

formation of three slots (112) to fium three corresponding legs (117) of equal size 
(such slots being displaced at equal angles about fiie axis of the rivet), it will be 
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appreciated that alternative munbers of legs mi assaciatfid slots oould be employed. 
If four slots wet© tequired to form four legs, then a substantially square pmch could 
be miployedi, utilismg the invention as discussed witli relation to the setting tool (280) 
diown in Figure 7. If jfeqmied, hi^er pdj^nal numbers could also be employed by 
5 using punches baviug hexE^nal or higher order cross sectional configoi^ations. In 
addition, whilst the punch design according to the pittse^^ . 
polygons as shown in Figure 7, flie side feces of such pimches need not be strai^t but 
could be curved to produce curved side walls of slots (212) within the rivet body 
(202), as shcnvn in the alternative embodiment iaFigute 6 which have hem femied by 
10 a subsiantially concave triangular punch to produce oonvejc edges to the tapered slots 
(212) in such embodiment. 
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CLAIMS •■ ■• _ 

1. A peel type Wind rivet asseiribly for setting in relatively soft raaterial, said 

rivet assembly comprifflng : . 

. ax elongate tubular iJodyhjMiig a sJMiikdMpos^ 
prefonned head at a first «iid fliersof and an e)Cpaodabte portion at the opposed end of 
the shank remote ftom flie he^ and fbtmed by a plurality of slots, wMcih slots 
tumunate remote &om said fiist end; ... 

a mandrel having a stem extsnding fluou^ and oo-axial with said tiibfiilar 
body, whiclx mandrel &ifher having a head hawing a maximum external diameter 

greater than the internal diameter of the body, whereto, 

at least one of said pluraHty of slots increases in widfli as k extends fi^ 

, oirter^^ surface, to an inner suifece of said shank. . 

2. A blind rivet assembly as claimed in daim.l wherein Ibe side walls of said at 
least one slot are curved. 

3. A bKnd rivet assembly as claimed in either of flie preceding dairas wherein 
each of said plurality of slots ate cqoaHy spaced about the circumference of said 
tubidar body so that the angular displaoament Isetween a4j acent slots about the shank 

'. . . '.axis is constant. 

4. A blind rivet assembly as claimed in any one of claims 1 to 3 whsrdn said 
25 plurality ofsIotB comprises &ree slots. 

5. A blind rivet assonbly as claimed in any one of the preceding claims wherein 
an axial iimer end csf at least one of said plurality of slots is ladiaUy mclined so that, 
said at least one slot ia longer a<SaoaBt said inner sni&ce of saW shank than adjao^ 

30 S2ud outer suzfaoB of said fihank. 
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, 6. A blind rivet assembly as claimed in my one of the piecedk^gclai^ 

said mandrel head fonns a dioijMar between a mandrd stem and an outer surfeoe of 
said mandrel head, wWch shoulder OJCtentopeipendiCTilar 

5 7. A blind rivet assembly as claimed in any one of die pieoedii^^ 
the waU iMekness of said body is constant along ite axial lengdi. 

8. A blind rivet assembly as claimed in claim 8 wherein the extamal diameter of 
said body is coostant along lis axial lengfh. 

10 

9, A blind rivet assembly as clabned in any one ofthe preceding claims wherein 
. . sud mandrel stem has a lediioed dUmeter section adjacent said ahouldor. 

^ ' - 10. A bUiid rivet assembly as claimed in any one ofthe preceding claims wherein. 
15 said maxiimnn ffiameter of said mandrel bead is equal to the diameter of said body. : 

11. A punch for inamrEusinring said tubular body of a peel type blind rivet as 
daiined in any one of the preceding claims, a>mprising an elongate soUd body 
hvnns a polygonal cross section whardn at least one oonvergaace zone fonned <»i an 

20 end fece of said punch by the tapering coavisrgenoe of two adjacent 

slototfttiiig etement. 

12. A p^'^'^fc ^taimed in nlafaaed 11 wherein the convffiggaice zone of each pair 
of a4jaoent side walls forms a cutting elememt on said end &ae. 



25 



13. A punch as claimed in claim 11 » claim 12 whei^a said adjaoont side walls 
are curved. 

14, A punch as olairaad in claim 13 wheran said curved walls are concave. 



30 



23-flPR-2002 11 = 55' - FFJOM BLftCK&DECKER PATENTS DEFT TO UK PATS OFF . P. 21/26 

15. A pondi as claimed in any one of fiie oMms 11 to 14 wIierdiL fhe or eadi 
cutting element on said end &Ge is radially inclined relative to a longitudinal axis of 
said punch- 

5 16, A punch as claimed in any one of claims 11 to 15 having a cylindrical 
piojection eTCtending fiom said end fkce» and co-axiaL with a longitudinal axis of said 
punch, said projection for receipt wiliiin a central bore of said tubular body to align 
saidpuncli .therewitiL . 

10 17« A punch aa claimed in any one of claims 11 to 16 wherein said polygonal 
tsrd^^ section defines a regular polygon. 

18. A punch as claimed iii any one of claims 11 to 17 which has a substantially 
triangdiar cross aection.- ' ' 

IS ^ •■ 

19. , A blind liyst assenibly substantially as herein described with reference to the . 
accompanying drawings. 

, 20. A pmich for xnann&ctunaig a tubular body of a peel lype blind rivet, of the 
20 type according to, any one of claisiB 1 to 10^ substantially as herein described wit^ . 
refbience to the acodsdtpanyiii^diai^^ 
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ABSTRACT 
IMWaOVED BLIND RIVET 



The invention is directed to a peel-type blind rivet assembly (1 10} for setting 
in relatively soft material (152) and comprians an elongate tubular body (102) having 
a sihBiik (106) with a ffllaiged head (108). A fiee end (114) of the shank, remote from 
the head (108). has an expandable portion formed by a plurality of slots (112) 
10 extradiiig partway along the shanlc from this remote end (114). A mandrel (104) has 
a stem, and a mandrel head (126) with a maximum eacieroal diameter greater than the 
internal diameter of ihe body (102). wherein at least one of the plurality of slots 
inoieasBS in width, as it extends from an outer aurfiace of the diahk towards an inner 
sur&oe of the shank. 
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There is also provided a pundh. for forming the tapered slots (112) in the rivet body 
(280). comprising an elongate solid body having apolygonal cross section wherein at 
least aofi com^eigeoc© zcms foamed on an end feoe of the pmich by the tapering 
convet^noe of two adjacent side walls foxms a slot cuttihg elmaent (283). 
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